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Sections 517 Solutions P. Yasskin
Multiple Choice: (6 points each. No part credit.) Total /108

2 02x
1. Compute _[ _[ 2xydydx.
0 Y x2

a -6
b. 32
c. 16
d. 32
e. 13—6 Correct Choice

2 2x

Solution: j; sz 2xydydx = jox[yz dx = j; x(4x? —xH)dx = J§(4x3 —x3)dx

_ 4_£]2_4_2_5_&
_[" 3 P a

. y=x2

2. Find the area of the heart shaped
region inside the polar curve r = |0|.
HINT: Double the upper half.

3

T
a. %
b ”73 Correct Choice
4r3
c. 5
8r3
d 3
1673
e 73

Solution: Forthe upperhalf, 0 <0<z and 0<r<6. We double the area:

a=2[1d4 = 2mjrdrd9 - 2[2[3—2]10419 _ j292d9 _ [%3};0 |

w|‘\“




3. Find the mass of a triangular plate with vertices (0,0), (3,6) and (3,-6)
whose surface mass density is ¢ = x.

a. 12
b. 24
c. 36 Correct Choice y 6
d. 48 4
e. 60 2

Solution: M = UédA = IZ sz xdydx = J.Z[xyTx , dx = IZ Ax2dy = A2
y=2x

—2x

4. Find the center of mass of a triangular plate with vertices (0,0), (3,6) and (3,-6)
whose surface mass density is § = x.

a. (%,0) Correct Choice
b (09)
e (39)
@ (04)

e. (81,0)

Solution: 7 =0 by symmetry.

szjjxédA:J'ZJ‘zz x2dde:J.Z[x2yTx2 dx:J'Z4x3dx:x4|Z:81 3= ];4; :%:%
= y=—2x

5. Compute J.J.J.xz +y*dV over the region between the cones z = /x> +)?> and z=4- Jx?+)?.

b. 192
o 107
e. 32?” Correct Choice

Solution: In cylindrical coordinates, the conesare z=r and z =4-r whichintersectat r = 2.
5

jjﬂ J.j J.i‘ir r2rdzdrdd = 2n J.z|:r3z:|4:dr =2 J.j r3(4-2r)dr = 27r|:r4 - 2%}2_0

= 2r(16-£4) 4 32z




6. The surface of an apple is given in spherical coordinates by
p=2-2cos@
Its volume is given by the integral:

a V- j; | Z/z j;w 1dpdodo

b. V= j;jojizw 1dpdodo

2r pm/2 pl-cose
c. V= 2sinpdpdo do
JO IO JO p?sinpdpde
2n pm p2-2cos@ .
d. sz J.j p*sinpdpdpdd  Correct Choice
0 0Y0

2 pem ol
e. V:J J. J (2—2cos@)p?sinpdpdpdo
0 J090

Solution: 6 goes around a circle 0---2z. ¢ goes North pole to South pole 0---7.
p goes from the center of the apple to the surface 0---2 -2cos¢. The Jacobianis dV = p?sing

V= J” dv = J;ﬂ J.Z j;2cow p?singdpde do

7. If f=x2+y>-222 and F = (xz,yz,—z%), which of the following is FALSE?
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d.
e. None of the above. They are all true.  Correct Choice

Solution: VxVf=0 and V-VxF =0 are always true.
_V)f: (2x52y9_4z) _V)'_V)f:2+2—4:0

- o

VeF=z+z-2:=0 V(V-F)=V(0)=0

8. Let f be a scalar potential for F= (r,x,z). Find £2,2,2)-£0,0,0)

2

4

6  Correct Choice
8

10

»P Q20T O

Solution: V/f=F or (1)of=y (2)of=x ((3)of=z
(1) = f=xw+gbz) = @Aof=x+0g
2)and (@) = dg=0 = g=h) = f=xy+h(z) = (5)82f=%

dh(z) 2 B z2
(3) and (5) =7 = h—2+C = f—xy+2+C

It can also be done by inspection.

So f2,2,2) —f(0,0,0) = 2 +2 + 272 —0 6]




Work Out: (Points indicated. Part credit possible. Show all work.)

4 02
9. (20 points) Draw the region of integration and compute j L/_ Jy? + 1dydx by reversing the order
0 X

of integration.

Solution: To reverse the order of integration
plottheregion 0<x<4, J/x <y<2.
Include a vertical line to indicate the y limits.

Add a horizontal line to indicate the new x limits.

The new limitsare 0 <y <2, 0<x<)%
We write the new integral and compute it.

2
J'ij'z vy3+1dXdy=J';,/y3+l[x]{)2dy:le V34 1y2dy = %(ya+l)3/z|z: %(93/2_1): %

10. (20 points) Consider the vector field F = (x3,y3,x?z+y?z). First compute V-F in rectangular
coordinates. Then convert V- F into cylindrical coordinates. Finally, compute J‘.”_V' .FdV over

the solid region below the cone z =4 - /x> +y* and above the xy-plane.

Solution: %-17“=3x2+3y2+x2+y2= 4(x% + %) =|4_r2,

z=4-Jx*+y? =4-r=0 r=4
J‘J.J‘_V) JFadv = J.z” jz er4r2rdzdrd0 =21 Jz[4r3z]j;;dr =2r J.: 4r3(4 - r)dr

= 87r|:r4 - i}z = 87144(1 - %) _| 2048x
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11.

(20 points) Compute ” x> dxdy over
R
the diamond shaped region R bounded by

=1 x=9 y=x y=4x
HINT: Use the curvilinear coordinates (u,v)
where x=uv and y=4&

[«

a. (4pts) What are the boundaries in terms of u and v?

Solution: xy =uv& =u?> =1 or 9. So and are the wu-boundaries.

% = i - % =1 or 4. So and |v= % are the v-boundaries.
b. (6pts) Find the Jacobian factor J = ‘_6()"”
o(u,v)
o Y
Solution: M _| ou ou | _ A R
(M,V) ﬂ a_y u ? v
ov  Ov

g ‘ ox,y) | | 2u
o(u,v) v

because u and v are positive.

c. (3pts) Express theintegrand, x2, intermsof u and v.

Solution: x? =
d. (7pts) Compute the integral.

Solution:

J.[ xtdd = J.[ x> Jdudv = J.l/z-‘. uly? L4 2” dudv = 2_‘.1/2 J.? wvdudv

L4134 - en(d) B



